Cloning of the yeast methionyl-tRNA synthetase gene.
A pool of random wild type yeast DNA fragments obtained by partial Sau IIIA restriction enzyme digestion and inserted in the Bam HI site of the hybrid yeast Escherichia coli plasmid ((pFL1) has been used to transform to prototrophy a methionyl-tRNA synthetase-impaired mutant requiring methionine. In the numerous prototroph strains recovered at least two independent clones have been obtained which show nonchromosomic inheritance character and an approximately 30-fold increase in methionyl-tRNA synthetase activity as compared to the wild type. Measurement of the Km for methionine in the transformed yeast cells indicates that the activity has been restored by decreasing the Km for methionine to the same level as found for the wild type methionyl-tRNA synthetase. Southern blotting experiments show that the yeast DNA's fragments inserted in the two independent plasmids share a common sequence which must correspond at least partly to the structural gene for methionyl-tRNA synthetase. They also suggest that the methionyl-tRNA synthetase gene is differently orientated in the two plasmids